Karyotype analysis, genome organization, and stable genetic transformation of the root colonizing fungus Piriformospora indica.
Piriformospora indica (Basidiomycota, Sebacinales) is a root colonizing fungus which is able to increase biomass and yield of crop plants and to induce local and systemic resistance to fungal diseases and tolerance to abiotic stress. A prerequisite for the elucidation of the mode of action of this novel kind of symbiosis is knowledge of the genome organization as well as the development of tools to study and modify gene functions. Here we provide data on the karyotype and genetic transformation strategies. The fungus was shown to possess at least six chromosomes and a genome size of about 15.4-24Mb. Sequences of the genes encoding the elongation factor 1-alpha (TEF) and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) were used for genome size estimation through real-time PCR analysis. Chromosomal location investigated by Southern blot and expression analysis suggested that TEF and GAPDH are single-copy genes with strong and constitutive promoters. A genetic transformation system was established using a fragment of the TEF promoter region for construction of vectors carrying the selectable marker hygromycin B phosphotransferase. Results demonstrate that P. indica can be stably transformed by random genomic integration of foreign DNA and that it posses a relative small genome as compared to other members of the Basidiomycota.